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DEEP SEA FISHINO
Brief listery of Towad Trawling

The methods of trawling are grouped into 2 divieions » knowm as

the puertas or bou towed by a aingle boat, and the parejs, towed by

& pair of boats., The ninor methods of bou are also kmown as the baca

or vaca msthod, It appears that the French woere the
these methody

firat to utilize
off the coasts op Catalonia and Valenaia about the

baginnins of ¢

ng ho 18th Century. The names of bou or busy, and parellas
or pairs are undoubtedly given because of the similard

56at or both boats trawling the net vhish furrowg

ty betwosn g

the deep, and a

pair of oxen or mules yoked to the plow. Under any eircumstance these

n&mes are of Spanish origin, inasmuch as those used in i“r’?nce at the

dreige or dragus, that is, dredge,

which excavates mud and sand from thg 82

beginning of the L8ty Century were
in imitation of the machine
bottom-

Arahalion waa the first port to utilise moterbeats for trawl

after thess methods had found faver along the
Spanish coasis, others begun to adopt them,

fiahing. A mhopt $iqe

icwe w

Our own fishermen were
astounded by the abundant catch.

Opposing interests &rose to sow discord. However, the propérruse

of these mathods is 2 Bourceof wealthy the mininum depth limfits must,
be observed, and ihe gauge of the mesh muei 4o lixed so thet 21 o

not eystematisally destrey the small cateh,

Technique of Towed Trawl Fishing

In 193k, the Internationa) Board of Sea Resources called attention

ViVl
to the decrsasing stock in the fishing grounds of the MNorth Sea, which

&re the mest plentifui in the world, and to the fact that the damase was

anage was

due to the intansive destruction of small~size fish. After

2
ILig S558T an ir

inquigy
for ths conssrvation of small-sise fish, a test was conducted with the
following oonclusive rssults;

By agreesent with an Englisnh trawling compeny a teat was made under ‘
[y LY WY

M
SvriGu pusiness conditions, Iwo sister ships equip;nﬂith identigal

AN
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tackle, exvept for the differance in mesh for each net, mude 12
sclentificall: regulated trips. Observers from the ranking personnel

of the Department of Fisheries were avpard on euch Lrip, nubing in
detail the calch of every cast, including 1ittle fish (whioh the {isher-
wen call sruff), snc changing nete on each trip to avoid bLhe influence
of parsonal factora. They worked as clossly as possible, keeping
contact by radio telsphony, paying out and tacking pimultaneously .

The resulta of all the casts were aqual, except for aboub aleven

pounds in favor of the wide mesh net. 7The wide nigs. canghb considersbly
more large-size fish than the standard commercial wesh. This was

grue on all the tripe, snd although the wido mesh doss not hold muoh

emall fish, it certuinly does not lessen the value of the cast. It is
paiiewsd thal un incroesse in ths mumber of boats engaged in trawling
and the perfecting of thesc methods are contributing to a dlsappearance
of the fish mpecios, and there ls some truth in the mager. The iiving
reservas of the marine wopld are apparently enormous, and yet we nuss
recognice thal intensive trawling varried o the nJGh dagree contributes
to the decrease of fish, or to driving them ic dL2ficult grounda.
Bobtoms that are often scraped suffer blological changes and the fish

of local habitat leaves because even the coral which gives them refuge

Yo omres

is destroyed by intensive dragging.

Tt 18 known by all fishermen thad & long peried of calm drives
fish from far-off grourdin closer to shore.

ifter storms and during the heavy surf caused by them, fish
remain in deeper waters. 7This leads one 4o think that the pounding
of the sen on the ecoust, stirring the bottem and agitating the lower
layers of water, makes it difficult for the £ish to remain there; &
change in tempersturs or the chemical conditions of the water will
preduce éigilar effects.

Having admitted the minor shifts of habitat for the epaciss and
the influenfe of physico-chesjoal phenomena in the change of bottoms,
a practical consoguence is: wThe Captain or master who changes grounds
most often will not catch as much fish as the one who expleres bthe

various bottoms of & single ground with his nets "
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A euperflaial study of the annul fishing done with bous based in
Coruna has proveds

1) The best fishing wam done hy boats which made @ hebit of

working over a aingle ares.

2) Boats which constantly changed grounds did nob catal

enough. They have booome known as fuel burnera.

3) Ancther wosmon far dreiving fish from their grounds is the

presence of numerous boats whish make the water turbid and crowd

the grounds. A fow boats on the same ground will do well, but

with the arrival of more, the fish nay disappear. It is @
Serious error %o aenrclja for hoats o 4o kSsp & wabeh on the
radio for the same purposie. lLvery captain ¢rihaster must aot,
indaspendently, kesping a complete dally log. After a time
the smooth log will become his best Bource ¢f information.
Fiehing is not just pulling fish out of the water; it is
knowing when to pay out the line, what to omtoh and how. He
muBt observe and study the &bundancs and alternatives of the
exploited area and investigate the existence and nature of
sther areas.
The intelligent cesgpdain or master should knows
1) Depth and naturs of the bottom of the area to ba axploited
2) Direction and speed of the ourrent
3) Wind direction
i} Preper tims fer fiehing, dspendent upon the variety to be
caught
Concerning his tacMe, he should knows
1) Power developed by his gear to haul in his line ang ths
saxisum effort borne by its parts
2) Waight of entire tackle, empty and leaded, and the effert
neoded %o bring it in.
3) Rupture load of the matn parts of the line and tho stesl
towing cable.
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Bou Method

Pavine out the rig

A8 mentioned above, notipe the wind direction and heave down on
the puyout side, keep steady, ¥now the direction of the current, or
gea if any, to keap the rig clear of the side. When the ship 4s in
peaition, begin.

Payout the drop until it is in water and wait until it is clear
2f the side.

Payout the rest of the rig, including the rods; give the stern
only about 3 fathom# of line, and give the bow anough to leave the
rod awash aboul midshlp.

Make fast the netlines.

Go shead slowly with the helm locked to the payout side, and
after stretching open the rig, lei go amain.

When the netlines /malletas/ haul through the kites or puertas,
stop the engines and payout the pusrtas to the water letting out about
i, fathoms of cabla.

Fhen the screw is clear after this, go shead full, with the
helm almost at way en /& la via/ end tz;e ship making headway only
encugh for the payout side, so that the cables or pusrias do nov
foul the screw,

Unwind the cavles equally until the marks appear (50 fathoms
to a mark). In paying out, the marks unwound are in proporiion Lo
the depth, The folleowing 15 recommended: in 100 fathoms of water,
6 marks of oalls; in 200 fathoms, 12 marks, that 18, 3 times as much
cable as the depth=iGyond 250 ’i’aﬁhﬁ the rule is 3 times as much
cafis as the depth, less one mark, Hxample; in 300 fathome of water;

pay out 850 fathews of cabla.

Having unwound the marks ordered by the officer in charge of fishinm

gat the engines at dragging speed, dependent on length of cable, naturs
of the botiom and force of wind or sea,
The rsfiZving liméle hook is hooked to the bow cable, rigging the

belly of the rspit¥irg ‘Ishse to the stern eye and the oable end,
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carried to & head of the bleal: @aqmmug and wound until the 2
Gablss rsasch the snatch block in the sterm chooks, into whioch both
cables ara rasved, and you are raady to drag.

¥Winding or hauling in the rig

To heave, lock the helm on the rig side, then throw the snatch
block cables, and stopping the engines, begin winding.

with heavy seas and wind, turn ovar the engines %o kaep the
ship trim ahead until the rig is ready to be hoisted.

Stop the engines, turning the ric dfde to windward snd winding
until the kitess are on the davits.

Siip the medium rode /medias canas/ from the kites /puertas/,
fasten them to the cablss or stoppers; and wind until the net rods
[Ealoneg}' come alongwide; lash the nst rods by rigging them in the
gat ayaa on the gunwales.

When the rig is in thdls positfén, slip the cable snds of the
2 yspilling lifides from the rods which are fast to the tussdls
/[Borlones/, carry the tackles to the head of the block on the rig
side, and wind =n%il the bocana is aboard.

Having overhauled the cork, the rig is hoisted aboard by hand
until the szck is clear of the side; hook it to suspend it on deck
with the block, and after opening the mouth of the net, let the fish
fall.

When heaving the rig in ceim weabher, wind wiih bhe ship lylag

te, and when the kites are in the davits, 100k the helm on the rig

b
r
=]
3
i+
4
5

side, putting about so that it will st?étah open the rig and keap it
from clinging to the side.
Supplementary information
’!’“@ bou ecables in groatest use et present havs 2 dimmeter of

18 to 20 mm, depanding on the sige or power of the ship. AL any rate,

the thinner the better, and ths move capacity. The cables are marked

at 50-fethom intervals, with strands of tarrad hawser which are

spliced in the cables.

RECT™
REobiul i
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or underwater kites which keep the rig open on the

The puartes

bottom are about 3 meters long and 1.l meters wide. The rig is &

apecisl net, almost funnel-shaped and has 2 wings and & tail. It hae
gt the bottom of the

L or 5 different mashes, with the smaller mesh

arop.
e bace or vaca method is almost the same a8 the bou, except thab

the 2 stoppers which take tho towing hook are attached to the port

and starboard cables respectively. Most bacas have 2 davits, ons on

ide, whereas the bou has bath davits or the same pide.

either afters

Paying oub

Paying cub astera. The first thing to be done 18 to ready the
rig with its floats and chains, lashing the 2 rods by thsir stoppera

to port and starvoard.

drop is paid oub while making alow headway, 8o that the

The
ok, fleats

glsron, claro, anteclaro and mouth of the rig, with chesks

and chains pass boye
goes shead ab half while the other vessael approaches

The vessul

and pays out B sisge =nieh has the turning shackle of the line. Then
the first vessel hooks thie turning shackle to the rod on the same V
gide and also hook theirs to the other rods of the rig, @o that the .
iine 1s iasi bo the 2 winos of the rig, slipping the stoppers and

beginning bhe payoub at the spsed desired for the trawl.

The entire rig goes over at the speed of the 2 vesgsls, but

when fully paid the towing power of hoth vessels must be equalized.

If not, the rig w11 foul at the very start.

e vesssie should ha 300 to LOO0 meters aparv.

Paying cut over the side

In case of wind or c&&, 1t 1is well to pay out to port, with that

slde into the wind or sea (the rig is 1eft on the starbeard side when

D -
eclassified and Approved For Release 2012/04/02 : CIA-RDP82-00039R000100010062-2 *

o

A O IO L N I ¥ o o
A S B Al i
I D 7 -
M 000 Y 00 3 MO
S A O IS IR S
n




] Declsified and .- roed Fr % 04/0 T - e ‘
b T Release 2012/04/02 : CIA-RDP: 3 ——
o g - 2/0- : CIA- 82-00039R000100010062-. :
m— Y — = — = 22 -

[Eye . .
: gAY

- v

neisted aboard). In calm weather, pay out to starboard. The rig is

turned with the tail down (this i3 done on deck) and the rods on top

are made fust to a sisga

stern amidship on the sterbo

while the other vessel attempts to place ite
ard side of the rig ship. The rig ohip
ithe othar vessel, which hsaves

A &
< [t =aRs

payé out the sisgad bearing wic sL98
g them Lo the atoppars.
g ontirely submerged, and the

the rods aboard, securin Thie vessel proceads

ahead slowly, pulling the rig wtil it 1

or vessel seas that il goes over

personnel of the oth and xesps cleer

to prevent its dumago.

O
o
[
.
°

. »
{oward th

The vessel which paid out the rig moves

the slsga and thus securs the turning shackle %o the rod.
When fully paid out, the stopper 18 securad to the tow hook, and
the other part of bthe stopper will be shaokled to the posh joint of

the cable. This cable passes over the bow ruller and then winds.

Hauling in the rig
First ship the stern stopper, leaving the oable on the roller
and reeved on the blocke -

Sagin hauling in the eable, then the nstlines and all that

while the two vess«ls approuch each other, and when the next-to-lasb

+ will ba time to haull in one spilling line where

netiine emergss i

the rod is sscured, after having unshacked that of the trawl for

iho wamael which will ghip the rig.

During the maneuver vefore and after paylng out the spilling

iine, the vessels, if there 1s no wind, will g

the sack will smerge clearly.

To take the rig aboard

Loop tiie 2 roUs and hook to the lanteon which will be reeved

to the block.
81ip the stopper which secures Xk the rods t0 the rodin,

proceed a little ahead with the ship until the rig is amidships,

wind the lanteon, and when the hook is up secure the rig to the side.

D -
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[Roadings for page 257
CONVERSION TABLES

Fathoms and metric equivalents

Fathome ¥sbors  Yalnoms =evers  Fathoms Metere

Equivalent Measurss

1 meter = 3,28 feet = 39,37 inchaw

1 yard 3 feet = 91.l centimeters

1 feot = 304.9 mm

1 inch = 25.4 mm

Iron chalns. Tensile strengbh

Dowell, diameter Walght per meter load in Kg

in =m in kg Rupture Safety

Jits
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Iron and Stee) OCables.

Dlas in mm  Welght per m

Safety lead in K, re t head!s
ke Teon o ted  Corett hesdings for
TN

A

Tensile Strangth of Materials,

Hoxm Untarred hawser Tarred hawser Wet hawser

W
Yy 9 at, Safety 1o
Perm  lead rm lcad . 1npe oo

inkg inkg Inkg 4n kg
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FISHING ORTENTATTON

Axmong professional tnwling’ #:on Lhere is a desprooted belief
that ahlpight only flat fish suoh as the flounder. ray, etn. . zre .':
caught, and even dories ’ absolutoly excepting hake aund small fish,
Howsver, thers is little proof of this, and the same thing happens
in the daytime 1f one fishes and trusts to luck,

It may presently be sald,that on the grounds west and nerthwest
of the Peninsula end offshore, the catch is reduced as the sun
travela westward. This 18 not so on the rocks, whenc the sun is high

tand only flat and other fhh which usually stay close to the bottom

-,

]

CAUGhl,.

{0

It must be recognized that night trawling, as a supplement to
day trawling, is profitable if done scientifically,

Let us examine the fishing prospecte of the Africen coast from
Caps Spartel to Cape Juby,

On the known greunde *ahs hake, both young and adult, may be
divided into 2 olassss by ’col"ﬁra white axid dark lead, almest blaock.
On the Oroila ground, having a muddy bottom, the white predominate
over the very small percentage of black, However, at the mouth
of the Medillak River, that is the mouth of ur Kinitra, the pro-
portion 1= invertsd  su ihat Sousiimes there 18 no white in 3 tons
of hake of g11 8izes. TWe note that there used to be more night
than day fishing, and that this difference is mors apparent when

the moon i6 shovring, .especially, from the new moon ¢ full moon.

:J

oar Rabat thers 15 less night fishing and , -
the haks is genéraw white,

The blaok‘ baka i noted for its early reproduction, 4 try
cailed bene,c ;5 4n Galicia has a splendid normal spasm whinsh hoe
no connoution !ﬁth the zize of the fish; a black fry walghing a bit
over ‘l kun !ma & spawn as large as g white hake of \2 er 3 kilos,
The vhim‘;?y has mw exception, and if spawn is tomatimes found, ihg
most a;..atqur Will natice that is is atrophied and covered by a muscular

or fibrous weave,

3
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Professor Losano Pey 8ays with regard to thie black hake: At
2ume points near the Morocsan coast some very dark hake of tasteless
ilesn is oaught, but has little demand on the market. It may be that
thess hake are suffering a parasitic disease,"

All caphains and masters of fishing vessels should krow the
fundansntais of fish caught in trawl lines » 88 background knowledge.

Heke (marlucine). The hake has always bean well seusht, and
always bought a good price. Its catohing has been widespread singe
ancient times. Hritish soverigne used to allow foreigners the
privilege of fiahing on their cossts in exchange for certain rights.

During the 9th and 10th cemburies the Nanes fishe

= Sl Seuur s

& off the cosst of
Ireland. In the reign of Queen Maria, Philip II payed one thousand
pownds /annually/ for the right of Spaniards to f£ish in Irish waters.
The Germans had obtained a similar authorisation from Charles II for
the price of 39,000 pounds, and the Swedish kingdom was iranted
permission to employ about 100 vessels for this fishing.

Before fishing began on the Newfoundland Banks the salted hake
tovk the piace of cod, and because of this is often called Gulf of
Oascma cod. It 45 said that hake hes bean known for ages because
of its abundance and the quality of its flesh. It appears in the list
of fish which the Ureek naturaliste Aristoteles and Opplon drew up,
calling it onos or oniskos » Which means ass,

Fish were first named after land ani wale, o 23111 fing this
lingering in the common pames of sea dog, cat fish, sea horse, sea flea,
etc, ’he andients had moticed that the grey coloring of the hakea
flanks and the large black dorms) band rss smvien the coloration on the
hide of the ass. | Ce=-

The hake 1s°predatory fish, extremely voracious. It feeds on fish,
including 4its own kind. Its veracity e comparable only to that of the
pike. In 1553, the naturalist Belon in his work De | Aé;_atibua. called
it maris lucius, thus originating the present soientific name of the

genus. Marie lwicius changed to mar lutfus, and finally to merlucius,

-2
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The hake belongs to the suborder of the Abacanthini, bony fish, |

characteriged by spineless fins, with the ventral fin jugular in

The Macruridae are not edible

Untii 186k naturaliste classed the hake among the Gadidae, a very
importsnt group from the standpoint of the fishing industry. This
snformation is glven by Profeasor Gerard Belloc in his Honogaghie

Study of the Hake.
933 Frofesscr C.F. Hicling, an expert of the Lowestoft labora-

tory, wrote & fine and well-documented etudy of the migration and growth

£ hakp fizhing in the northern waters most Srequented

of vhe haks and o
by the deep~ses fishers during the summer. In this work, which contains ;
much information of interest to the captains and owners of the fishing
vessels operating in those parts, he says: nPhis fish inhabits both
the middle and botbtom depths.
uTtg catch 48 not limited om determined by the season but, rather,
is affected all year round and is based on both the adult fish and the
sThe determination of the age of The hake and, coneequently, the

study of its 1ife-history are unusually difficult because neither the

position. This group conprises three families:
Merluciidae, Oadidas, and Macruridae
1

sealss nor vhe otolyths show well-dofined growbh rings, as in the case

®ith the herring, sardine, robalo, and flounder. Moreover, atiempts

&
P ]

at direct observation of the growth and migrations of hake by
method of marking are still hampersd by the hake’s delicate nature
and so far have achieved small sucsess. ‘e cannot therefore accept
without some reservation the conclusions hitherto reached in the scientific
study of the hake,

a7 will confine my ressrks hers to the regions south and westof
Ireisnd, since I have not ntmdied the fishing grounds further south

or those west of Scotland.
4s I have said, the hake, in its hablis, occupies an intermediate

position between the fish which live apd the bottom and the pelagic fish

(those that inhabit the surfece or intermediste depths).
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The hake reste at or close to the bottom of the sea during the
dey and movee in the intermedisie depbis durdlng the might. In other
worfify during the day 1t is to be found in large quantity at the
bottom; during the night the trawlers will find it only occasionally
and nob in worthehlils quantlty. For thie resson fishing for the
hake with hook and line, which is no longer praodiced, used to be
dome only at night and at intermadiate depth. The depth at which
the hake swam in quantity was detsrmined by various trials at
different depths, and in many cases it appeared that the hake could
bd found & fow melers below the surface, Wrious &itempis have been
made to invent a copada /purse sein?/ which would allow right fishing
for hake at intermadiate depths, but none have ylslded satisfactory
results, to gy knowledgs.

nthege facts relative to hake fishing result from the habits of the
fish. During the day the hake does not feed much and probably slesps,
et nipht 4+ seaks ita food. and, as its diet consists almost entirely
of pelagic fish, like the herring, the sardine, etc., it moves from
the bottom to the depths where the pelagic £ish are to be found.

2411 the ocean fish are mors or less migratory in their habits,
but the hake is a great migrant (sic). <+he movements of the fishing
fleete and the positions swhere the catch is the beat at the different
times afford indirsct information on the hake'!s wmigrabicne.

"The principsl seasonal migration is based on water depth.

fDuring the winber the hake moves toward the deeper waterd; during
the summer, into the shallower. Interesting evidence of these movements
was obtained when & fish marked im 1931 and cast.bwk into the sea
off Ballycotbtin at a depth of 38 fathoms was caught =&x at a depth
of 170 fathoms off Fastnet &n April 1932. Ihers iz little reason io
believe that there orrups a north-scuth migration. The e¥idence points
rather to the conclusion that the hake tends to remain almost all its
life in a,proximately the latitude in which it was spawned.
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On the evidence afforded by the season ef the largest catches
of adult hake, however, thers appears to exist a movement toward
the north, Thus, @outh of Lreland, fishing is best in May and Junes
to tho west, in June and July; and along tha west aoast of Scotland,
in June (sic) and August. But this trend north i8 more dus to physio-
chemical conditions (such as temperature and salinity) necessary for
spawning than to any thing else.

During and befors spawning the hake necessarily gather together
and therafore yleld hetter than average catches.

During the summer and fall, the young hake, in their turn, cen-
gregate in the shallower waters while the shosls of adulbt fish scatter.
Thus while maximum oatches of the adult hake ocour from May to August,
the greatest hauls of the youns fish do not come until the latter part
of the year {4ugust-September)

#8ince bottom~-living hake are now seldom caught and since the
young fish are relatively abundant, the best overall hake caiches
ocour only in July, August, and September,

“0On the other hand in the prewar years, i9li-1B, (sic) when the
bottom-living hake were still plentiful, the largest hake caiches
(catches of hake as & whole, both young and adult, came somewhab
earlier in the ysar, in May, June, and dJuly.

"We have already said that the hake scek the deep waters in wiater
and gather along the sides of the trenches. This concentration still
rasults in better fizhing, which in that case is carried on at = depth

B VAR ke AN -
as 100 W 308 fathoms or =more,

"In the shallowsr waters winter catches oonsist almost entirely

of young hake; at greater depth scarssly any out “ha 1afge nake are
“‘%o/!;e found. _

*Information on the growth of the hake has besn obtained in various
ways. For the figh ooourring 4o the south and east of Irsland the
figures on size at the different eges are as foliows:

1 ;ye;r -0 cm

2 years - 20 on
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Jyoars =206 cm 7 yanrs « 60 am
L years = 35 cm 8 yoare - 68 cm
b yeurs - - 42 om 9 years - 74 om
6 years - 5} onm Wyears - 80

The uale 'grm wore slowly than the female. Phis Puct is
due to to the eurly maturity of the mele which nmturon during ita
third year whila the J:‘emlq douss not mature until its eighth year.
4dult males can be found not over 20 to 2h centimeters long, while
the fomales by the timo they are adult, have atbained a length of
60 to 70 centimeters. The male huke muat bagin early to reserve
the necessary nuiritional clemenis for the maturing of its testicles.
Furthermora, the swount of sparm produced in each breedinyg season,
increases rapidly, imposing & heavy burden on the fish's growbth until
finally, (ab an age when Lhe forale has nob yot mstured) growth ceasecs
altogether. It is furthermore probable that the s,:z;eat effort (this

strain) is sustained beyond the period /when growth stops/ and ulti-

i

tely causes the death of the wale, for the proportion of males to

ferales, which 48 1,40 to 1,000 for two-year old fish, drops to 210
to 1,000 for eleven-year cld's while hake over twelve years old and

more thsn 90 cenlimeters long are almost always Pfeimlee.

There is & iime pattern for the fish's growth. While its length
inereases by about 6.5 centimeters per yuar, its waeight, a matier of
greater interest to the fisiing industry, shows a yeariy gain of 70
persent from the third to the seventh year. “uring the period ite
valus riges two and & half times each year.

"Pishing osptains and owners should pay paticular attention to
thesa l&st figures and operate carsfully, ssing nets with large
mesh to prevent, in so [ur aa possible, the destruetion of the young
hakeswhich will serve to replenish the etock of fish on which the
industry'd existence depends.

Although hake are the most important species in trawliag np.ax;attom,
trawle are also used to caboh other kinds of ®ish, some bringing very
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goed price, some of poor quality which ars classed togetner a8
ngmall fish®, These other kinds of fish includes

The Turbot, belonging to the famdly of the Fieuronectidae,
usually found at depths of 80 to 100 fathomes %nia fish migrates
and for that reason is sowsiimad found vory clome to the coast.
Ih grows o a iength of about 80 centlmeters and spawns in very
shallow waters in the Horth Atlantie during April t o #ugust.

It brings a good price.

The dory, aldo of the family of Pleurconetides. Its eyes are
e laft side, differing in this respect from the sole and the
pegusa whose eyes are on ths right. The dory thrashes about &
grest deal 4n the trawl. It is easily regognized by its big syes
gnd mouth and {ts four dark spops on the left gide close to the tail.
On that side 1t is usually of & greyish or yellowlsh color. It
attaine a length of 30 centimeters and lives both on sand and mud
bottoms. It is a medium-quality fish.

The sols, Jhe solea golsa as Linnaeus namad it, belongs Lo he
family of the Soelidae and attains a longth of some 45 centimeters.
Ite body is essymetrical, pottled brown on the right side, where the
cyes are located. In the North Sea the spawﬁiﬁg ssason lacts from
April to hugust. As the fish grows, 1t abandons ite free-swimming
11fa and moves to the bottom where it generally remains still, eften
burying itself in the sand so that only ita eyes show. I% lives in
tha

coastal waters during the summer and moves to deap waters during %

winter. There ere other kinds of Seaidas, fpr exsmple, Ssockeiockiom
the pegusa, but 1% is esmsy, of course, tc tell the gole from Ghem
since 1t is the best known because of the high price it eog;nmds.

San Padro fish (also known as San Martin or San Kartino). It
has an extremely compressed, oblong body which roaches a length of
40 centimeters. It is easily recognized by the characteristic black
gpot with & lighter e‘.ge- on easch side., It lives at considerable
depth and belonge to the seidae.

P 3 S

Red Mullet It brings & very good prifs. It is characterised by &
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pair of movable barbels under the lower Jaw, The fish is red and has

large scales which come off easily. It attains a length of 30 centi-

meters. ‘he red mullets inhabiting the botomms are ocaught on mud and
send bottoms alike. They can easily be Gistinguished from the other
kind of red mullet, krown as the coastal or rock mulist. The kmmrformer
has a truncated sncubt like the mouth ef a flute, while in the latter

the snout i« of normal length. Hoth kinds belong to the fomily of
mullidue.

Seabream It has a deep, compressed body, large eyes, short snout,
and general reddish coloring. It attaina a length of 50 centimsters.
Belonging to the family of the Sparidae, it can easily be recognised,
not only by its colloring and shape, but also u7 the black spot at
the base of the lateral line, which, however, doss r>% appear until
the fish is 10 or 12 centimeters long. 'he inside of its mouth is red,

It is well received on the market.

The red gurnard This genus comprises various varisties having
similar hsbits. “he red gurnard has a large, slanting hoad, bony
and streamlined body. It i8 red and attains a length of LO-50 centi-
meters. lhe newly spawnad fish, are found close to the bottom in shallow
water, vhere they are carried by the currents. ks they grow they
retire to deeper waters. <ihis fish belongs to the family of Triglidae,
It is not a choice fish and brings only a moderate price.

Tha trawls alge cateh lorge quantitiss of Gadidae, sueh as the
codfish, the whiting pout, brotola, etcj the rape of the family of the
Lophidae; the palometa roja, belonging tu the family of the Uericidae (?);
congsr e8ls of Lhe family of congridae; rays - the common skate, the

Santiago ray, the bramante, the noriega, and the picon, belonging te the

famlly of the Ralldae; the sting-ray which is very much like the ray
but belongs to the Dasybatidae end which, elose to the tail, has a
barbed spine capable of inflicthAg esevere wounds, very painful and
slow to heal; the eagle ray belonging te the fawily of the Hylicbatidae whioh
hes a poisonsd barb like thut of the sting-ray and also has a long tail i

like a whip.
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2y ¢80 Vo family of Torpedinidae. Ib has a diso-

3

he alentyie »

shaped, cinnamon-colored body with five blue ocelli surrounded by a
black ring and a light outer band. “hen the fish is touched, it gives
an electric shock which does not do much harm, howevar,
The angelote, one of the Squatinidae. It has a pair of large flat
fins extending from the head, one on each gide, and has no anal fin.
“inally, the trawls also catch & considerable mmber of alitan
of "sea cat® of the family of Soyliohinidae, small sharks of the
family of the Galeidlae, such as the camzon [iqualus galeuy » the lobo,
and the musola, and of the family of the Equalidas; such as the mielgs
/Baualus centrina-a kind of dogﬂég; the quelvacho and the galludo.

This gives a rough idea of the fish caught wkth trawls.

COASTS OF NW FRANCE, SW ENGLAND AND SOUTHERN IRELAND

The Submarine Continental Shelf

The continuity between continents and sea bottom is not generally
broken suddenly, but the coast continues under the sea in a gradual
glops until it reaches a depth of some 200 meters on the average,
Beyond this line of equal depth a great drop marks and separates this
zone from the abyssal or great-depth zine.

The sirip lying between the shore and the EQO‘meter isobath, called
the continental shelf, is of importance from the fishing viewpoing
because it abounds in biologle varlety and is therefore the most
suited to fishing.

The extent of the continental shelf is very variable. In some
places it is a0 limited that it hardly exists, ae in the case of the
South #merican Yacific coast, and in mkE other cases it is very wide.
¥¥ France, 8W fngland and Youthern Ireland are such, We shall discuss
these broad sirips brisfly.

Many mel oveanhigraphers have studied this great shelf but none
80 well as Mr. Edouard ds Danois, the French professor.

AMuring the tmriizry era and ét other times, England and Ireland

formsd a continuation of continental Europe. The North Sea, the
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Channel, St., Ueorge's Channel and the Irish Sea did not exist. Repeated
geologle convulsions caused the last 3 bodies of water. This area, lying
betwesn the littoral and the z00-meter depth contour must be regarded as

@n old submerged plain which is closely related to the emergent land

borddring it., The oceanlc limit of this cuntinental shelf follows the
coastal direction of which it is an uxtensicn.

Looking at the map sccompanying this study we see first the great
gunken Hey of Fastnebt, a continuation of the present Bantry Bay. It
follows the broken line oi this disappeared coast, forming a great inlet
on the Grand-Sole fishing grounds, and beyond the latter Melville Bay
indents the coaet; vhis line then proceeds toward the French coast,
gradually nearing land and becoming more regular, thus reducing the
breadth of hhe sheif until it is very narrow on the south of Francs in
the so-called sreton Trench. *he depth of this rim is to be found be-~
tween 130 and 180 msters. 7To prove that this shelf once balonged to the
Continent, we need only examine its topography. It is out by valleys
which according to Le Lanois are the old courses of the present rivers.
In the attached map traced on the bssis of the French oceanographer there
are 2 mein basins: +the Severn and the Seine. %he Severn basin, which
now empties at the head of Bristol Channel, formerly emptied near ths
Grand-Sole Bank, after collecting the waters of the Blackwater and
Barrow from Ireland, and the Avon and others from England. The Seine
basin used to discharge near the present Parscns Bank, east of Petit-Sole,
after collecting tribubtaries of France such as the Orne, Vire, Coussmon,
Aulw-m, etc., and others from Ingland.

There is another submersion, of minor importance, off the presently
submerged Seine basin, near the 50th parallel, called Hurd Deap, which
Le Danois calls Fogse Centrale, It has been confirmed by soundings.

This is a gorge over 10C km long, sunk about 12 meters below the general
jevel of the shelf. There remains to be determined the geologic epoch

of this submersion. It may have happsned in the giacial period.
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The shipmaster afloat and the shipowner xximeem aghore can
easily communicate hy radiotelephone by referring to the ships
position within one of the 226 grids situathd between parallels
375l N and meridisna 1 to 15W, eliminates exact observa-
tions which are of no use in normal procedura.

The CHART shows the co.rses and distances from the Cantabrico
area and the northeastern part of the Peninsula %o the starfing

peints for working the GRAND-SOLE and PETIT-SOLE

Orand Sole Fishing Area

Iat. L8 5or N

Long 10° 30' W

This location may be condidered as the arrival and beginning
point for work in eny dirsction, according to sounding desired.
Sounding lines are shown on the chart. Care must be taken kwgoomt to
avoid coral resfs and hulls of sunken shlps » @8 well as deeps, that
is, off the edge of the xmmimk corntinental sholf,

-The codillc arsa, which is approximately on the latitude given

above, is one of the best fishing grounds., This EXEimakesXEENE ovtensive
gone 1ies from 4B° 50! N to about 51°, joining the Fastnet grounds,
and is considsraed the (rand Solla. dhe apuroximate inedcation of
sunken hulls is ymwk proof of the frequented grounds,
Petit Sole Fishing Area

lat. 48% 17 N

Long 80 55t W

<
This is the sterfing workpoing in a depth of 200 mcters, Jhere is

coral and some loose rock to the west which would ruin the lines. MNo
information can be given on direetion of courses, as any heading is
good except near the coral. It may be convenient to follow the chart
lines zomixk as the bottom is very variable and the exact position of the

loese rock is unknown. Many captains and measters consider it dangerous, !

leaving it somewhat smmxplnemsty unexploited,
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The Cockburn, Labadie, Jones, Melville, Shamrock, Parsons, etc. LBanks

are elevations of the continental shelf, all of which shelf is & ground between

parallels L8 and 54. Almest all of this area is good for trawling.

AB a
gensral ruls, hale and fry are caught here betwsen 90 and 200 fathoms depth.

The shallower bottoms are good for flat fish and leather hides, as the {isher-
men call the seylliorhinidae, galeldae and dogfish in general, even when

there are hake in these shoals, because fry is almost always found in greater

depths.

When the catch ig pocr between parallels L9 and 51, it means the fish
are farther north. From March to May, fish between L9 and 51, and from
May to September, between 51 and S4. In October the fish are back between

49 and 51 but they are smaller,

Seabream is plentiful seasonally between the L9th and 50th parallels.

From 50° northward there is dory of good slze,

B
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